Let E be an algebraic (or holomorphic) vectorbundle over the Riemann sphere IP 1 (C}. Then Grothendieck proved that E splits into a sum of line bundles E =t:B L; and that the isomorphism classes of the L; are (up to order) uniquely determined by E. The L; in turn are classified by an integer (their Chern numbers) so that m-dimensional vectorbundles over IP 1 (C) are classified by an m-tuple of integers
Introduction
Let E be a holomorphic (or algebraic) vectorbundle over the Riemann sphere IP 1 (1C). (By [2] holomorphic and algebraic vectorbundles over IP 1 (1C) amount to the same thing). In [1] Grothendieck proved that E splits into a sum of line bundles Below we give a completely elementary proof of these facts, which, as it turns out, works over any field k. Of course 'completely elementary' means that such concepts as 'degree of a line bundle' or 'first Chern number' or 'cohomology' or 'intersection number' are not needed or mentioned below. All we use is some linear algebra (or matrix manipulation).
Vectorbundles over IP~
Let k be any field. The projective line 1Pl over k can be obtained as follows. Let (s) such that the greatest common divisor of its first row elements is ski with kl~ k 1 +1. Now apply to B'(s) the same procedure as above to B(s) . This would give a C'(s) of the form (3 .4) with k; > k 1 , a contradiction.
We can therefore assume that in (3.4) k 1~ki, C;ek [s] , i=2, ... ,m. Subtracting suitable k[s]-multiples of the 2-nd, ... , m-th columns from the first one we find a matrix (3.4) with degree (ci)::::; k;. But then deg(c;) < k 1 so that a suitable k [s-1 ] multiple of ski is equal to C; so that a further premultiplication with a V(s-1 ) gives us a matrix (3.4) with c2 =···=Cm= 0. This proves the first half of the last part of the statement of the proposition and shows that there are kl> ... ,kne IN U {O}, k 1~···~km (by permuting columns and rows if necessary) and U(s), V(s-1 ) of constant nonzero determinant such that (r 1 , •• .,rm) with ri=ki-n. The second half of the last statement of the proposition is proved as the first half starting with a matrix B(s-1 ) and using row (resp. column) operations everywhere where we used column (resp. row) operations above. This concludes the proof of Proposition 3 .1.
Multiplying with s-n gives V(s-1 )A(s,s-1 )U(s)=D

Classification of vectorbundles over IP1
Let O(n) , n E Z be the line bundle over IP1 defined by the glueing matrix 
